Our knowledge of the natural history of most malformations of the heart is far from complete, mainly because their clinical diagnosis interested so few physicians for any length of time before their surgical treatment became possible. This hampered the study of their natural history because the more severe cases, in varying degrees, were submitted to operation, and most early papers were reports of one or two cases with necropsies. Thus, Thursfield and Scott (1913) reported the sudden death of a boy of 14 with subaortic stenosis: 7 years earlier the diagnosis had been a ventricular septal defect. Christian (1933) reported two congenital defects, one subvalvar in a man of 40 and the other valvar in a man of 27 years, both of whom had died.
An unduly pessimistic view was formed from Maude Abbott's 23 necropsies with aortic stenosis among 1000 with all forms of cardiac malformations (Abbott, 1936) . The stenosis was subvalvar in 12 and valvar in 11, the mean age at death for the former being 23 years (oldest 58) against 4 years (oldest 24) for the latter. Probably the older patients with valvar stenosis were classified as rheumatic or as calcific aortic stenosis. Most clinical accounts, on the other hand, were too optimistic. Gallavardin (1936) thought most of his 50 patients got on well and reported only 2 deaths, both in the fourth decade, but he does not seem to have followed the patients and probably missed some who died suddenly. Young (1944) described 10 men with aortic stenosis who served in the army with little difficulty. They were found among 18,000 soldiers, an incidence of 0-05 per cent, and Young reported them as having subaortic stenosis but gave no reason for this. Grishmann, Steinberg, and Sussman (1947) reported 23 patients, including 3 who had died aged 4, 9, and 48, and one man aged 33 who had led a very active life till the onset of angina at 28; apart from these, they gave insufficient details to help Received July 25, 1967. with the natural history. Kiloh (1950) reported 50 cases of pure aortic stenosis without any deaths, but reached no conclusion about the aetiology. Brown (1950) and Wood (1950) both repeated that the prognosis was relatively good for subvalvar stenosis, and the latter added that most subjects with aortic valvar stenosis died young. Campbell and Kauntze (1953) reported 40 cases with only 2 deaths, both after aortic valvotomy. They did, however, refer to 8 deaths that Dr. Keith Simpson could remember among the many coroner's necropsies he had performed, and the hearts from 2 of these children who had died suddenly were described and illustrated.
This general optimism was probably due to a failure to learn that many of the younger patients had died suddenly, and to recognize the aortic stenosis as congenital in the older ones.
PRESENT SERIES
In the present series of 87 patients, it seems best to distinguish (1) the 69 in whom the murmur of congenital aortic stenosis was recognized before they were 20, and (2) the 18 in whom it was not. The case numbers of these 18 are, therefore, distinguished by the suffix " B" (i.e. Cases 38B-40B, and 76B-90B). Probably in many of these 18, especially those in whom the murmur was heard at about the age of20-22 and led to rejection for army service, the aortic stenosis was congenital and it was fortuitous that the murmur had not been noted or recorded earlier. Probably in some others, especially those in whom it was first heard at about 40, often with symptoms that demanded an operation, the stenosis had developed gradually on bicuspid valves. Observation of many young people over a long period will be needed to settle this question, which is being discussed more fully elsewhere (Campbell, 1968) .
These 87 patients are made up of 50 not reported previously, and 37 of the 40 cases of Campbell and Kauntze (1953) . It was hard to decide if some of i14 including one in each group who had both. This proportion of 1 subvalvar to 4-7 valvar is rather more than the 1 to 6 (84 to 507) found in the combined series marked in the list of references.
Among our patients, 65 were male and 22 were female, a proportion of 3 to 1 that agrees with 733 to 231 in the combined series.
The decades when the murmur was first heard, and when the patient was seen for the first and last time, are shown in Table I . The mean age increased from 23 to 31 years, but their ages cover a wide range which helps to give a broad view of the problem. In those in whom the aortic stenosis was certainly congenital, the murmur had been heard by 5 years of age in 60 per cent, and by 10 years in 84 per cent.
Only 5 patients (Cases 5, 12, 18, 24 , and 28) gave any history of acute rheumatism, and in all of them the murmur had been heard before the onset of the rheumatism. None of these 5 had any evidence of disease of the mitral valve, and in the 2 who died the mitral valve was normal at necropsy.
The follow-up started when the patient was seen by myself or, occasionally, by a colleague. Clearly, if a patient was well when I first saw him, he had done well up to that time, but the previous years were not included because the number of his contemporaries who had died or done badly cannot be known. In 22 patients the follow-up was brought to an end by death, and in 27 by aortic valvotomy. Whether or not the operation was successful, time after it has been excluded. Seven of the deaths and 3 of the operations took place within 2 or 3 years of the start of the follow-up.
The main follow-up was completed in 1957-8, when nearly all of those who were still alive were reexamined. Only 8 of the 87 patients were lost sight of during the first 2 years of their follow-up, but even this added a glimpse of their condition. I am greatly indebted to my colleagues at Guy's Hospital and at the National Heart Hospital for their help in allowing me, in 1966, to add the record of the intervening years, where possible. In all, these 87 patients have been followed for 782 patient-years: 34 have been seen for 10 years or more, including 8 seen for more than 20 years, and 2 for 32 years. Sixty-nine in whom the stenosis was certainly congenital have been followed for an average of 10 2 years, but 18 in whom it was less certainly congenital for only 4 3 years.
Patients attending a hospital clinic are not the ideal unselected population for a study of the natural history of aortic stenosis, but no other basis seems to be available. Many of these patients, however, were seen because a murmur had been heard at a routine examination, most often at school or for service in the armed forces, 16 mainly because of the murmur and 25 with some symptoms also. In 22 others the symptoms were more severe and in 24 they were serious, and naturally these patients did not do so well. Eight died, all adults, 6 within 3 years, but 2 after 5 and 10 years, and 13 had aortic valvotomy which excluded them from further follow-up. This balances to some extent those who were seen only because they had symptoms that proved fatal. (Brock, Milstein, and Ross, 1956; Fleming and Gibson, 1957) Abdin (1958) also thought the T wave inversion in V6 was closely related to the severity of the stenosis in 19 necropsies. Epstein and Coulshed (1964) found that some features of the external carotid pulse tracings could be used in the same way, but with a good deal of overlapping. Gamboa, Hugenholtz, and Nadas (1965) thought the magnitude of the maximal spatial (Frank) vector was an even better indicator than the T wave inversion.
NATuRAL HISTORY OF FIRST Two YEARs This section is based on the experience of others, three series in which all children born in certain areas with malformations of the heart were followed for some years. This allowed a study of the early mortality and a correct diagnosis in a large proportion. Downing (1956) (2) Those who seemed well but had some signs that were unfavourable for the future. Flat or biphasic T waves or slight S-T depression in the left chest leads, early signs of left ventricular strain, and increasing dyspnoea were the most commop reasons for inclusion.
(3) Those with angina pectoris or effort syncope, more serious aortic regurgitation with a widening pulse pressure, moderate or severe signs of left ventricular strain, or congestive heart failure, though the last was rarely the first reason for inclusion. T wave inversion or S-T depression, generally of 2 mm. or more, often with angina, was the commonest reason for inclusion.
(4) Those who died, excluding those who died after operation.
The main findings in each decade are summarized in Table III. First Decade. 24 patients. (1) Twelve (50%) were doing well, leading a normal life without any unfavourable signs or symptoms; but this did not prevent 4 of them moving to a lower group in the next decade. (2) Five seemed well but had some unfavourable sign or increasing dyspnoea. (3) Another 5 had more severe signs, most often moderate or severe left ventricular strain, generally with angina. In 3 of these the follow-up was ended by aortic valvotomy and without this they, and many similar patients in later decades, would not have lived for long. (4) Two (8%), both aged 9, died suddenly. The death rate (2 in 93 patient-years) was 2-1 per cent per annum.
Second Decade. 35 patients (20 new and 15 carried on from the first decade). (1) Fourteen (40%) were doing well, but 2 of these developed serious signs in the next decade. (2) Nine seemed well but had some unfavourable signs, most often left ventricular strain. (3) Nine had moderate to severe left ventricular strain, generally with angina or increasing dyspnoea. At aortic valvotomy, which ended their follow-up, all 9 had a gradient of 100 mm. Hg or more except 1 in whom it was 80 mm. Hg. (4) Three died, 2 suddenly and 1 after bacterial endocarditis (Case 57) . These 3 deaths in 213 patient-years give a mortality of 1-4 per cent per annum.
ThirdDecade. 29patients(12newandl7carried on). (1) Calcification of the aortic valve is increasingly common during the third decade. Fig. 1 of Campbell and Kauntze (1953) showed it at 18 years in Case 26 and it was confirmed at necropsy 8 years later. About the end of this decade it becomes more common for the valve to be calcified than non-calcified.
Case 26, aged 18-24 years, led a normal life except that he did not play games at school. At 18, slight left ventricular hypertrophy only; calcified aortic valve. At 21, working as a surveyor, but some angina on running. T wave nearly flat in lead I, late rising in V5, and inverted in V7. Average blood pressure 117/79 mm. Hg. At 24 he developed congestive heart failure rather suddenly. His left ventricular hypertrophy (18+21)* hardly increased, T wave flat in lead I, with 2 mm. inversion in V5 and V7. Three days after admission he died suddenly in bed.
At necropsy the heart weighed 800 g. Aortic valve grossly nodular, calcified, and probably bicuspid, with an opening 13 by 9 mm. Seen from above (Fig. A) , the stenosis did not appear extreme, but viewed from below (Fig. B) and 4 carried on). None were now doing well, or even seeming to do so. (3) Only 2 were living with serious signs or symptoms; and (4) 6 died. The mortality rate in 45 patient-years, 13 per cent per annum, is so high that it cannot be representative of any group. Of the 6 patients who died, 3 had been followed for 20, 26, and 28 years and were doing well till the last few years of their lives (Cases 52, 54, and 71). The first and last of these lived till the seventh decade, dying at 63 and 62 years, respectively. The other 3 were B cases with only short follow-up, but their murmurs had been heard at 20, 27, and 28 years of age. This concludes our series of patients. Probably those dying at 70 and 80 with aortic stenosis are more likely to be those in whom changes in the valve, often a bicuspid one, have caused the stenosis after 40 or not long before this age.
EXPECTATION OF LiFE FOR THOSE WITH
CONGENITAL AORTIC STENOSIS There are two series of almost unselected children and three others of children attending hospital clinics, as well as my series (Table IV) . In all of these we know how long the children were under observation and can calculate the patient-years at risk from the data given.
First Two Decades. The children reported by Landtman, Louhimo, and Wallgren (1966) were unselected: only one had aortic valvotomy during the follow-up, though others had this later at the hospital for adults. Of the 102 patients, followed for 510 patient-years, 6 died: 2 suddenly, 3 from congestive failure, and 1 from endocarditis. The (1965) . Most of their patients had operations, presumably those with the more severe stenosis; only 66 of the 233 were followed without operations for an average period of 7 years. Even so, the mortality from sudden death was 04 per cent per annum. Of the 38 patients with no symptoms, half developed symptoms or cardiographic abnormalities in these 7 years. Only 4 had catheterization repeated after 2 years or so, and in 3 of these the gradient had increased by from 20 to 40 mm. Hg (catheterization may, of course, have been repeated mainly in those who seemed to be doing badly).
My own results for the third decade show a mortality rate similar to the figure for the first two decades. It is lowered by the patients who had aortic valvotomy, as not many would have lived very long without this. Those having operations in the first four decades must be considered individually as regards their expectation of life.
Of the 3 patients having valvotomy in the first decade, 1 could hardly have lived beyond the second, and 1 beyond the third decade, but 1 might have lived for a long time. Of the 9 in the second decade, it seems most unlikely that more than 3 would have lived beyond the fourth decade. I have assumed 1 death in the second, 5 in the third, and 3 in the fourth decade. Of the 2 in the third decade, 1 would probably have died in the fourth decade, and 1 in the fifth decade. Of the 5 having operations in the fourth decade, 1 would probably have died in the fourth, 2 in the fifth, and 2 in the sixth decade. Of the 7 having operations in the fifth decade, I have counted only 1 as dying in the fifth, 4 in the sixth, and 2 in the seventh decade. After the fifth decade, however, the mortality was so high that one or two extra deaths had much less effect.
These extra deaths, which have been estimated conservatively, with appropriate additions to the number of patient-years, would increase the mortality rates to 3.2, 3 7, 6 4, and 8-7 per cent per annum in the third to sixth decades, respectively. Hohn et al. (1965) found that only one-quarter of their patients had gradients over 100 mm. Hg, which emphasizes the severity ofthe stenosis in my patients who had operations. It has, therefore, seemed best to reduce these figures slightly.
In calculating the expectation of life, I have used two alternative figures for the third decade, 2-0 in brackets in Table V because I think this much too low, and 3*0 per cent without brackets. I have used 3 5 per cent for the fourth decade, 6 0 per cent for the fifth, and 8-7 per cent for the siXth decade. The use of the lower mortality rate in the third decade does not make much difference by the sixth decade, because it leaves more subjects exposed to the higher mortality rates later. Table V shows the expected number of deaths, calculated from the English Life Table No. 11 (Registrar General, 1957) for a population that is normal except that it consists of three men for each woman to be comparable with the subjects with aortic stenosis. The second line in Table V shows the deaths among those with congenital aortic stenosis. They are about 10 to 14 times as many as normaUy at al ages up to the 40s. Obviously the figures from 30 onwards are less reliable than those for the first two decades because they depend on certain assumptions. I think, however, that they are fairly correct, except that they show too many patients surviving to 60 years. My own experience is that this is nearer 3 per cent than the 9 per cent shown. Table V shows that nearly 60 per cent (58 5) of the subjects with congenital aortic stenosis are living at 30 years, but that nearly 60 per cent (59) have died by 40 years. Corresponding to this, the mean age of death is 35 years. This is a little below the 38 7 years for my own patients, because the former includes some deaths that were assumed, had there been no operations.
The top line in

SUDDEN DEATHs
More than half the deaths in children (Table IV) , and more than one-third of all our deaths, were sudden. One of the 4 adults who lived 10 years after the onset of effort syncope, and the 4 boys who died suddenly, will be described briefly.
Case 39 consulted me because he had lost consciousness while running for a bus, at the age of 39. His blood pressure was 110/85 mm. Hg and his aortic valve was calcified, though he had served in the R.A.F. from the age of 34-38 without comment. After three similar attacks in a year, the warning sensation taught him how to avoid them. He now had angina also, but with the use of trinitrin he managed his sedentary work for another 9 years. When 49, angina became more frequent and he now had T wave inversion in V5 and V6 as well as the left ventricular hypertrophy that had been present for 10 years. While waiting for aortic valvotomy, he died suddenly during his journey home after work. Probably he had severe pain while in the train, because he had time to get out at an intermediate station but no time to ask for help. There was no necropsy.
Cases 6, 23, and 41 resembled each other in most features. They had aortic stenosis with small pulse pressures of 30 mm. Hg or less. In only one was the heart slightly enlarged (cardiothoracic ratio 52%). All had signs of left ventricular hypertrophy (mean 32 + 29)*, with about 2 mm. T wave inversion or S-T depression in leads I, V5, and V6. All were breathless on running, but Case 41 said it was only because he ran so fast. The only other symptom was effort syncope in Case 23 (about 6 attacks, but only one after I saw him, when he was chased by a dog). None gave a history of angina, but perhaps they were not questioned carefully enough about this. At that time, they seemed too well for valvotomy, yet within 2-4 years they had all died. Case 6, aged 16, died as he was walking into his classroom at school; Case 23, aged 9, died suddenly at school; and Case 41, aged 9, died almost instantaneously in the lavatory, after saying a few cheerful words to his mother on returning from school by car.
Case 43, aged 1-12, was already dyspnoeic at 3, and more so at 6; left ventricular puncture showed an aortic gradient of only 36 mm. Hg. (142/8 to 106/80 mm. Hg). At the age of 11 he had angina, and at 12 his first syncopal attack. There was no more left ventricular hypertrophy (30+ 12)* than at 5 years, and no ST-T abnormalities. Yet four months later he died suddenly when out walking with his father.
In this boy, and in the 2 of the other 3 who had necropsies, severe aortic valve stenosis and left ventricular hypertrophy were the only abnormalities.
Comment. The first 3 boys probably had a gradient of over 60 mm. Hg (Table II) and would, now, have had an operation. In Case 43, the absence of any ST-T abnormalities seemed reassuring, and I still think sudden death is unusual without such signs.
Until I knew of the deaths of the first three in 1955-57, I did not realize its frequency in congenital aortic stenosis though I had been interested in the association of effort syncope and calcific aortic stenosis for a long time (Campbell, 1937 It was accepted by Leak (1959) when he was discussing the small number of reported cases with electrocardiograms: in his case the arrhythmia was cardiac arrest.
The variety of arrhythmias that may cause death in Adams-Stokes attacks or after cardiac infarction is now well recognized, and this is the case with the sudden deaths of aortic stenosis also, though ventricular fibrillation is probably the most frequent. Hancock and Fleming (1960) found it hard to correlate effort syncope with any of their physiological data except the height of the left ventricular enddiastolic pressure.
I see no easy answer about how these sudden deaths may be prevented. But no child should be left more than a year without a repeat electrocardiogram, and any deterioration should lead to a consideration of aortic valvotomy. Many of these earlier patients were reviewed only at intervals that were much too long.
Case 21, aged 7-17, died with ventricular fibrillation after an operation, but is quoted here to show how carefully children must be questioned to elicit a history of angina. When 7, she seemed well and had left ventricular hypertrophy without T wave inversion, but 4 years later T was inverted in V6 and V7. At 14, she admitted no symptoms except being more breathless than other girls while clinibing stairs at school. When asked what stopped her on the most strenuous exertion, she described an unpleasant tight feeling in the centre of the chest, felt last when dancing energetically, enough to make her sit down for a few minutes: sometimes the same feeling had made her stop while running fast. The T waves were now inverted in leads I, V4, and V5, and her heart was larger (cardiothoracic ratio 49-53%). A year later, left ventricular puncture showed a very large gradient, 225/20 to 90/65 mm. Hg. She had to wait two more years for operation, when the valves were found to be normal, but there was severe subvalvar stenosis. A reduction of the gradient to 11 mm. Hg did not prevent her death on the third day with recurrent fibrillation. At necropsy, the heart weighed 800 g. (age 17). The subvalvar stenosis had been adequately resected and the normality of all the valves was confirmed. SOME CHARACTERISTIC HiSTORIES Some readers may get a clearer picture from a few characteristic patients than from the figures already given. I can recall almost all these patients, though a few are now no more than case notes. First, examples of deterioration in each of the first six decades will be given. This change was reached in stage (3), with the onset of more serious symptoms or signs. Left ventricular failure might occur soon, or not for some years, but was generally followed quickly by congestive heart failure unless sudden death struck earlier. This is so important that it has been dealt with separately.
The first stage, with no special symptoms or warning signs, may last only a few years, or more than 40 years as in Case 52. This patient led the most normal life I know for anyone with congenital aortic stenosis, with only slight signs and symptoms until the sixth decade. The other stages also can be short or long.
Some patients showing the effects of aortic regurgitation and bacterial endocarditis come next, and finally, some who have been followed for more than a decade and are still doing well. There would have been more in this group had I found time to write this paper in 1958, but the delay has made me more certain that congenital aortic stenosis is nearly always progressive, though often slowly over several decades. Case 30, whom I first saw as a boy of 12 in 1932, and who died at 44 in 1964, with his progress through angina, left ventricular strain, and heart failure, seems to me to have run the most typical course. The early signs of left ventricular strain may remain stationary for more than a decade, though they may progress rapidly.
Deterioration in Each Decade. Patients deteriorating in the first two decades must have had severe stenosis from birth, and the 2 examples both had a large heart: this is a late sign and uncommon at this age. There was 1 other with severe stenosis in the first, and at least 4 others in the second decade. All these 7 had aortic valvotomy. Deterioration in the third, fourth, and fifth decades is much more common. After this there are not so many survivors. A patient in whom deterioration was unusually sudden between the age of 29 and 31 is described (Case 53). Cases 26 and 28 with necropsies have already been described. frequent and severe, much more breathless, and heart t The figure in parentheses denotes the age at which the murmur was first known to be present.
larger (cardiothoracic ratio 59% instead of 52%); T wave now inverted in leads I, V5, and V6; average blood pressure 94/69 mm. Hg. At 6, aortic valvotomy reduced the peak systolic gradient from 128 to 12 mm. Hg.
Second Decade. Case 48 (2)t. Female, aged 3-14. At 3, left ventricular hypertrophy not decisive, and T waves normal. At 9, left ventricular hypertrophy (15 + 27)* and T wave flat in V6; dyspnoea first noticed. At 11, worse with heart enlarged (cardiothoracic ratio 56%) and T wave flat in leads I, V5, and V6. At 13, severely dyspnoeic, T wave deeply inverted in leads I, V5, and V6. At 14, operation for subvalvar stenosis with a gradient of 180 mm. Hg. Sudden Deterioration. Case. 53 (3)t. Male, aged 13-32. At 13, no symptoms; a colleague found the electrocardiogram normal (3 leads) and diagnosed ventricular septal defect. At 29, still very active, with no symptoms, and he was seen only because aortic stenosis was suspected after his mother had been seen (Case 52, described below). Some left ventricular hypertrophy with 2 mm. S-T depression in V5 and V6 (already rather worse than his mother). Clearly I was mistaken in allowing him to continue playing energetic games as at 31 he consulted Dr. Charles Baker because he was so dyspnoeic and felt he would lose consciousness while playing games. The heart was larger (cardiothoracic ratio 58% instead of 52%) and T waves much more deeply inverted in V5 and V6. At operation a few months later, since he was then verging on heart failure, the gradient was reduced from 128 to 20 mm. Hg.
Fourth Decade. Case 30 (*2)t. Male, At 12, no symptoms. Pulmonary stenosis diagnosed on systolic murmur and thrill, with normal electrocardiogram (3 leads). The changes at the various ages were as follows: at 18, slight dyspnoea and aortic stenosis; at 28, slight angina, left ventricular hypertrophy, and slight T wave inversion in lead I; at 33, T wave inverted in leads I, V5, and V6; at 37, dyspnoea and angina worse, heart of normal size; at 38, congestive heart failure, with good recovery but occasional relapses; at 43, persistent congestive heart failure. At 44 he died after operation: pressure gradient, 95 mm. Hg; heart weight, 680 g.; valve bicuspid.
Case 2 (6 months). Rarely aware of the heart until some dyspnoea on hills was experienced at 43. From 45 to 53, left ventricular hypertrophy (24+16)* with biphasic T wave in lead I and slight S-T depression in V5 and V6; neither these signs nor her dyspnoea changed during these 8 years. At 58, dyspnoea rather worse, pulse pressure smaller, 140/105 instead of 146/91 mm. Hg, and T wave inversions of 5 mm. in lead I and 3 mm. in V5 and V6; gradient probably >50 mm. Hg (see Table II ). She declined an operation. At 61, she had married again and moved to a hillier district; dyspnoea was no worse, but the T wave inversion was deeper. At 63, she died suddenly on her way to a wedding. Aortic Regurgitation. An aortic diastolic murmur without much widening of the pulse pressure is generally unimportant. One boy had such a murmur when 8 years old, with a pulse pressure of 55 mm. Hg. Yet, at 21 this is no wider, left ventricular hypertrophy (24+25)* has not increased, he has no S-T or T wave abnormalities, and no symptoms except dyspnoea on heavy exertion.
Another boy with such a murmur at 3 years is still without symptoms at 23. But his pulse pressure is now widening (127/78 instead of 113/83 mm. Hg), and for the past 3 years he has had slight S-T depression in V5 and V6. His outlook has become uncertain.
In Case 54, aortic regurgitation became the main cause of his symptoms, and he died at 52 years. A diastolic murmur was heard in nearly one-third of the patients of Hohn et al. (1965) , but only onetwentieth were thought to have important aortic regurgitation. Most of those with a pulse pressure of much more than 60 mm. Hg had had subacute bacterial endocarditis. A few months after his visit to hospital in 1966, he had a dental extraction without penicillin cover, and was subsequently admitted with bacterial endocarditis (Streptococcus viridans). After this he became increasingly breathless, and in February 1967 he was admitted with congestive heart failure which took a month to relieve. There was gross aortic regurgitation, and catheterization showed an aortic gradient of 30 mm. Hg; left ventricular end-diastolic pressure 25 mm. Hg; for the first time, cardiographic signs of left ventricular strain. He is now 49 (July 1967), and Mr. D. N. Ross has carried out an operation for aortic valve replacement as his failure readily returns. There was a typical bicuspid valve with a fused intercoronary comrnissure and a large non-coronary cusp. The valve was pliable and seemed non-calcified. The regurgitation was due to partial detachment of the posterior commissure between the left and non-coronary cusps. Professor R. E. B. Hudson reported that the histological appearances were consistent with a congenital bicuspid valve with fibrous thickening and very early calcification near the commissure of one cusp. It seems reasonable to assume that slight aortic stenosis developed from a congenital bicuspid valve that became more fibrous, and that had this not been attacked by subacute bacterial endocarditis he would still be doing well. Bacterial endocarditis attacks about 0 9 per cent of patients with congenital aortic stenosis each year. Though now it can usually be cured, it remains a serious hazard because of the progressively severe aortic regurgitation it so often leaves. Otherwise, aortic regurgitation is not usually of much importance except, of course, after aortic valvotomy.
In each of the first three decades, between 40 and 50 per cent of our patients were getting on very well, a quarter felt well but had some unfavourable signs, and a fifth had serious signs and symptoms.
In the fourth and fifth decades the number who were well was only half this, and the number doing badly or dying about twice as many.
No patients survived the sixth decade without serious unfavourable signs or symptoms, and only two reached the seventh decade (dying at 62 and 63 years of age). It is possible that some of my younger patients now doing well may live beyond this age but experience with older patients who were doing very well (Cases 52, 71, and 77B) makes me think this unlikely. In those who die at 70 or 80 years with lone aortic stenosis, this is more likely to be due to calcification of a bicuspid valve, or of a valve that was originally normal and tricuspid.
It is some satisfaction that so many can lead an active life through the first three decades. This must not blind us to the fact that congenital aortic stenosis is a progressive disorder. The worsening may be the stenosis becoming more severe, or its effect on the heart muscle, or, more often, both: it may come quickly, or only after several decades. When surgical treatment of aortic stenosis is as safe and as curative as the division of a persistent ductus arteriosus, it will be readily accepted as a routine, but at present this is not so. All patients must, therefore, be examined regularly, children at least once a year, and any signs of worsening must be assessed with a wide view of all aspects of the patient. 
